The purpose of this demonstration was to determine relationships between phosphorus saturation characteristics and extractable phosphorus forms in soils from differing land-use practices in an agriculturally dominated watershed that drains into a U.S. Army Corps of Engineers impoundment. This information will be important for watershed modeling applications that use an index of soils to predict phosphorus loss during runoff.
METHODS:
Soils that were collected from areas with Table I differing land-use practices (Table 1) in another study (see Land-use Practices and James et al. (2004) ) were sieved through a 2-mm mesh screen, Numbers of Soil Samples air-dried, and stored in a desiccator until analysis. The (n) Collected in Each phosphorus sorption capacity (PSC) of soils was measured Categoryusing a modification of the single-point isotherm (Nair et al. Land-use N 1998 DSP (%) = extractable soil P/(PSC + NAP) * 100 (1) where NAP is the native adsorbed P present before the PSC assay. The extractable soil P and NAP were estimated as the sum of the loosely bound and iron-bound P. These fractions were determined using a sequential extraction with 1 M ammonium chloride followed by 0.11 M sodium bicarbonatedithionate (Hieltjes and Lijklema 1980, Psenner and Puckso 1988) . Other P fractions determined for soil characterization included Mehlich-3 crop-available P (Mehlich 1984 ) and water-extractable P (Southern Extension research Activity Information Exchange Group (SERA-IEG) 2000). Methods are described in James et al. (2004) . << agriculturally-managed soils (i.e., alfalfa fields, cornfields, and pasture) < unmanaged soils (i.e., Conservation Reserve Program-CRP and woodlots). Conversely, the mean DSP was greatest for barnyard soils, lower for agriculturally managed soils, and lowest for unmanaged soils. Mean concentrations of extractable P fractions exhibited a similar pattern as a function of land-use practice (Figure 2 ). Barnyard soils exhibited the greatest mean concentrations of Mehlich-3 P, water extractable P, loosely bound P, and iron-bound P. Other agriculturally managed soils exhibited intermediate concentrations, and soils from CRP and woodlot land uses exhibited a trend of lower concentrations. Over all land uses, significant relationships existed between the PSC or DSP and extractable P fractions in the soil (Figure 3) . PSC was negatively related to concentrations of Mehlich-3 P, loosely bound P, iron-bound P, and water-extractable P while the DSP was positively related to these extractable P forms. Significant correlations also existed between PSC, DPS, Mehlich-3 P, loosely bound P, iron-bound P, and water-extractable P (Table 2) .
RESULTS AND DISCUSSION
:L a)
•, Figure 3. Relations between phosphorus (P) sorption capacity (upper panels) or the degree of P sorption (lower panels) and concentrations of soil Mehlich-3 P, water-extractable P, loosely bound P, and iron-bound P for soils from differing land-use practices at the upper Eau Galle River watershed. All least squares regression coefficients (SAS 1994) were significant at the 5-percent level or less 11 All correlation coefficients were significant at the 5-percent level or less.
These results support the hypotheses that agriculturally managed soils exhibited a trend of higher DPS and lower PSC than unmanaged soils. In particular, barnyard land-use practices had the highest mean DPS and lowest mean PSC, indicating that these soils were rich in P and capable of contributing substantial soluble P during periods of runoff. Incorporation of livestock manure with a high P content into soils, and sorption onto particles, most likely resulted in the high DPS and low PSC relative to other soils in the watershed (Nair et al. 1998, Nair and Graetz 2002 ).
An important finding was the observation of significant logarithmic relationships and correlations between the PSC or DPS and extractable forms of P in the soil. Positive and inverse logarithmic relationships between the DSP and PSC, respectively, and concentrations of water-extractable P, loosely bound P, iron-bound P, or Mehlich-3 P suggested that binding sites were more saturated as concentrations of extractable P forms in the soil increased. Water-extractable P increased with increasing DPS, indicating greater runoff potential of soluble P at higher soil DPS levels (Fang et al. 2002) .
Findings from this study imply that land-use practice plays an important role in soil phosphorus levels in this watershed and that agriculturally managed soils are more saturated with respect to P than unmanaged soils. This type of information may be used in conjunction with watershed hydrological analysis to identify those areas that are most sensitive to soluble P runoff and thus highpriority targets for management aimed at improving water quality conditions in this and other Corps of Engineers receiving waters. Soil PSC and DPS information can also be used to more accurately categorize soils as a function of land-use practice as required in many watershed modeling applications.
